Oxidation of alpha 1-protease inhibitor: role of lipid peroxidation products.
Previously we demonstrated that in vivo exposure of humans to NO2 resulted in significant inactivation of alpha 1-protease inhibitor (alpha 1-PI) in the bronchoalveolar lavage fluid. However, alpha 1-PI retains its elastase inhibitory activity in vitro when exposed to 10 times the concentration of NO2 used in vivo. We suggested exogenous oxidants such as O2 and NO2 exert their effect in vivo in part through lipid peroxidation. We investigated the mechanism of inactivation of alpha 1-PI in the presence or absence of lipids under oxidant atmosphere. alpha 1-PI in solutions containing phosphate buffer (control), 0.1 mM stearic acid (saturated fatty acid, 18:0), or 0.1 mM linoleic acid (polyunsaturated fatty acid, 18:2) was exposed to either N2 or NO2 (50 ppm for 4 h). Elastase inhibitory capacity of alpha 1-PI was significantly diminished in the presence of 0.1 mM linoleic acid and under NO2 atmosphere (75 +/- 8% of control, P less than 0.01), whereas there was no change in elastase inhibitory capacity of alpha 1-PI in the presence or absence (buffer only) of 0.1 mM stearic acid under a similar condition (109 +/- 11 and 94 +/- 6%, respectively). The inactivated alpha 1-PI as the result of peroxidized lipid could be reactivated by dithiothreitol and methionine sulfoxide peptide reductase, suggesting oxidation of methionine residue at the elastase inhibitory site. Furthermore the inhibitory effect of peroxidized lipid on alpha 1-PI could be prevented by glutathione and glutathione peroxidase and to some extent by alpha-tocopherol.